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Introduction

ERATOSTHENES Centre of Excellence (CoE) is the only established research organization in Cyprus for space-based Earth Observation (EO), with a significant
track record in participation and coordination of EO related research projects through the Cyprus University of Technology. By 2027, the ERATOSTHENES CoE,
through the H2020 Teaming EXCELSIOR (https://excelsior2020.eu/) project, will become a world-class Digital Innovation Hub for EO and Geospatial Information,
becoming a self-sustained Centre and the reference Centre in the Eastern Mediterranean, Middle East, and North Africa.

Artificial Intelligence (AI) already has a major impact on many sectors, and its influence is predicted to expand rapidly in the coming years. One area where there
is considerable untapped potential for AI is in the field of Earth Observation, where it can be used to manage large datasets, find new insights in data and
generate new products and services. In this context, the use of Sentinel data, or data provided by other ESA missions or third-party missions, plays a crucial role.
In the framework of the Horizon Europe AI-OBSERVER (https://ai-observer.eu/) project, the main goal is to enhance the scientific capabilities of ERATOSTHENES
CoE on the use of Artificial Intelligence (AI) for Earth Observation-based Disaster Risk Reduction by twinning with two top-class leading institutions, the German
Research Centre for Artificial Intelligence (DFKI) and the University of Rome Tor Vergata (UNITOV), involving highly reputable professionals dealing with AI for
the EO sector, and increase the scientific and innovation capacity of ECoE in the Research and Innovation system in Cyprus and beyond.

Methodology

During the 3 years of the project, this is being achieved through a series of capacity
building activities, i.e., workshops, webinars, short-term staff exchanges, summer
schools and expert visits, offered by DFKI and UNITOV on Artificial Intelligence
designed based on a gap analysis of the existing staff and scientific capacity of the
ERATOSTHENES CoE researchers, on the thematic research areas of:

• Land movements (earthquakes, landslides and coastal erosion)

• Forest fires

• Floods and extreme meteorological events

• Marine pollution (oil spills, illegal waste dumping)

DFKI are transferring their scientific expertise on fundamentals and theory of AI, as
well as their technical knowledge for the establishment of an infrastructure at
ERATOSTHENES CoE premises, capable to cope with the analysis and processing of Big
EO datasets using AI-based methods. Moreover, UNITOV are providing their scientific
expertise on AI applied on the environmental hazards mentioned above, as well as on
Research Management and Administration.

Results and Discussion

The capacity building activities have covered various topics, ranging from fundamentals and
basic principles of AI to Deep Learning approaches and more advanced AI-related methods
applied to the environmental hazards presented earlier. All these have enabled the
ERATOSTHENES CoE researchers to build AI models for large scale image processing and Big
EO data. Up to date, over forty early stage and senior researchers have participated in these
trainings, taking advantage of the knowledge transferred by the project’s advanced partners.

This activity has led to the development of the first ERATOSTHENES CoE products integrating
AI with EO-based and other auxiliary datasets for Disaster Risk Reduction. The developed
tools can be used by end users in their activities, covering all disaster risk reduction aspects,
i.e., preparedness, mitigation, response, recovery and prevention.

Last but not least, the increased scientific excellence of the ERATOSTHENES CoE in the field of
AI for Earth Observation on Disaster Risk Reduction has raised the visibility of the Centre in
the EO scientific community, providing additional opportunities for attracting new high
caliber personnel on the specific thematic area. By the end of the project, this is expected to
lead to over 15 conference and journal publications, as well as new AI-EO related research
projects. The introduction of AI in the ERATOSTHENES CoE is also expected to benefit all the
Centre’s research clusters, advancing the profile of the CoE and its researchers.

This study was carried out in the framework of AI-OBSERVER Twinning project titled “Enhancing Earth Observation capabilities of the Eratosthenes Centre of Excellence on Disaster Risk
Reduction through Artificial Intelligence” that is funded by the European Union with Grant Agreement No. 101079468. The authors also acknowledge the ‘EXCELSIOR’: ERATOSTHENES:
Excellence Research Centre for Earth Surveillance and Space-Based Monitoring of the Environment H2020 Widespread Teaming project (www.excelsior2020.eu). The ‘EXCELSIOR’
project has received funding from the European Union’s Horizon 2020 research and innovation programme under Grant Agreement No 857510, from the Government of the Republic
of Cyprus through the Directorate General for the European Programmes, Coordination and Development and the Cyprus University of Technology.
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Figure 1. AI-OBSERVER project methodology

Figure 2. AI-OBSERVER capacity building activities
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